Increased in vitro and in vivo sensitivity of BRCA2-associated pancreatic cancer to the poly(ADP-ribose) polymerase-1/2 inhibitor BMN 673.
BRCA2-associated pancreatic ductal adenocarcinoma (PDAC) may be sensitive to agents that target homology-directed DNA repair, such as DNA crosslinking agents (DCLs) and PARP inhibitors (PARPis). Here, we assessed the sensitivities of BRCA2-deficient (Capan-1) and BRCA2-proficient (MIA PaCa-2) PDAC cell lines to a panel of DCLs and PARPis. Compared to MIA PaCa-2, Capan-1 was significantly more sensitive to all tested DCLs and PARPis, with similar increased sensitivities to cisplatin and the PARPi BMN 673 compared to other DCLs and the PARPi veliparib. We provide further support for this observation by showing that shRNA-mediated BRCA2 knockdown in PANC-1, a BRCA2-proficient cell line, induces sensitization to cisplatin and BMN 673 but not to veliparib. These findings were validated in a PDAC murine xenograft model derived from a patient with bi-allelic BRCA2 mutations. We found 64% and 61% tumor growth inhibition of this xenograft with cisplatin and BMN 673 treatments, respectively. Cisplatin and BMN 673 treatments reduced cellular proliferation and induced apoptosis. Our findings support a personalized treatment approach for BRCA2-associated PDAC.